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USE OF TEXT BOOKS IN THE EXAMINATION IN 
TRIGONOMETRY. 

By B. C. Van Ingen. 

In presenting this subject, I have attempted to get the opinion 
of representatives of three classes of people vitally interested in 
this change in the form of examination in trigonometry, viz., the 
instructor of trigonometry in the high school, the professors in 
the departments of mathematics in the colleges who build upon 
the preparation made by the high school pupil in this subject, 
and third the engineers who have had these courses in high school 
and college and have supplemented them by years of practical 
experience in putting into use these fundamental principles both 
personally and with assistants of less experience and of fresh 
book knowledge. 

I sounded the opinion of the high schools by sending to several 
strong schools in different parts of the state the following letter : 

" On the Regents examination paper in trigonometry last June 
was printed the following: 'Students taking this examination 
may use text books and notes prepared previous to the examina- 
tion, but they must not communicate or use material prepared 
by another after the examination has begun.' 

" I. What effect is this ruling having on the scholarship of 
your classes in trigonometry? 

"2. Do you consider this a wise ruling? Why? 

" 3. What changes would you suggest in the amount of help 
allowed ? 

"4. What change would you suggest in the kind of helps 
allowed ? 

" 5. Have you any changes you would like to see in the note 
at the head of this examination paper ?" 

Most of the answers to the first question were to the effect that 
there was no appreciable change in scholarship up to the present 
time. 

In answer to the second question most replies were that the 
ruling was wise for this method is more of a test of the appli- 
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cation of power on the part of the pupil not a mere memory test, 
that it is practical and the method of life. Some suggested that 
the helps would tend to slow down the pupil on examination by 
wasting time in hunting for cases in the book similar to the 
ones on the examination paper. Those who suggested changes 
in the amount of help allowed would eliminate the text book but 
allow other prepared data which were enumerated under the 
answer to question four as notes, data, more difficult formulae, 
etc. 

In answer to the question five suggestions were given that 
the note at the head of the Regents paper should read to allow 
use of notes, outlines, data, etc., prepared by the student before 
the examination — not allow the use of text book. 

So much in regard to opinion of high school men. 

The opinion of colleges seem to be unqualifiedly against the 
use of text book helps. One says: "Not at all in favor of 
recent ruling ;" another, " Makes poor students in advanced 
Mathematics." 

I quote in full the reply from the Chairman of Department of 
Mathematics in Cornell University. 

" In reply to your recent inquiry concerning the wisdom of 
conducting examinations in trigonometry with the use of the text 
book and of such other helps that the candidates may have pre- 
pared, I would say that the mathematical staff of Cornell Uni- 
versity is not in favor of the scheme, unless a separate test of 
the theoretical part of the subject can be provided. Under the 
proposed plan, we are afraid that too much emphasis will be put 
on numerical work, and upon the more difficult formulas; both 
of these may be excellent for certain purposes, but they are not 
the most valuable as a preparation for further study of mathe- 
matics. Dexterity and accuracy in numerical computation is 
now more generally taught than skill in easy manipulation; it is 
very unusual for a student who takes our entrance examination 
to show himself deficient in the numerical work. The more 
difficult formulas are only of infrequent occurrence, hardly justi- 
fying much time or effort being put upon them. What we desire 
is a ready knowledge of the elementary relations, such as com- 
plements, addition formulas, half angles, etc., and we fear that 
the new plan will not accomplish the purpose of securing this 
end." 
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Another college professor of mathematics says: 

" I am not at all in favor of the present ruling in this matter. 
I would not allow them any help outside of a good table of 
logarithms. We find that boys who are taught to prepare for 
such examinations make poor students in advanced mathematics.'* 

I wish to quote a few selections from letters from engineers. 
These all have wide experience with engineering problems of the 
office and of the field, and have numbers of assistants under 
them. 

"I consider the free use of text books in trigonometry ex- 
amination by high school students highly injudicious and danger- 
ous. Preparation for " engineering " courses would, in my 
opinion, be weakened thereby, assuming, of course, that the work 
would not be covered again subsequently with a different kind of 
a test. . . . Trigonometry is one of the branches of mathematics 
of which the engineer must have a firm grasp and an understand- 
ing grasp rather than a rote knowledge. . . . Anything that per- 
mits or may possibly allow "getting by" without requiring a 
thorough knowledge of trigonometry is detrimental. I cannot 
conceive of an examination in trigonometry permitting the use 
of books which would correctly test the knowledge of the sub- 
ject. One should know much more about the subject than where 
to find it in a book." Several refer to the practice in recent 
years adopted by the civil service in giving a part of the examina- 
tion without helps of any kind and another part using helps 
freely, thus showing whether or not an engineer knows how to 
use a part of his tools, viz., his books, etc. 

Another engineer says : " If it is desired to ascertain the stu- 
dent's knowledge of certain fundamental formulae which he 
should know thoroughly, books should not be allowed. This 
might form the first part of an examination," Then he suggests 
another part of the examination in which great freedom be 
allowed in use of all kinds of aids. 

The following letter is from a city engineer of wide experi- 
ence: "In the matter of use of self prepared data and text 
books, I should say that for examinations in elementary trigo- 
nometry no text book or data be permitted 'but rather that the 
student be obliged to make use of his knowledge of the func- 
tions of an angle, as readily as he would the multiplication table 



14 THE MATHEMATICS TEACHER. 

of the olden days. But when the less simple solutions are con- 
sidered, it takes a very little time in practical life to either forget 
the more involved formulae or, what is easier still, to forget, the 
origin or evolution of them. Aside from the undesirability of 
being obliged to remember long formulae, the probability of a 
wrong statement of them is so great, that, speaking from my 
own experience, I should unhesitatingly say, use text books, by 
all means. After all is said and done, it seems to me that a tech- 
nical education (aside from certain elementary things never to 
be forgotten) is but a matter of where most readily to put your 
hands on the best information, in the best form, for any given 
piece of work under consideration." 

From these then it seems that high school teachers are divided 
in opinion as to use of text books ; the colleges are opposed to 
the plan and practical engineers are opposed to the free use of 
the book but advocate its restricted use. 

From experience and from the opinions expressed in letters 
and orally of others I would like to see the text book as an aid 
either eliminated, or better still restricted to use in a part of the 
examination only. 

If not used at all, then pupils should, of course, have the tables, 
and the formulae that are long and more or less involved and 
difficult to remember, as one engineer says possibly about 15 in 
number. They should not have access to solved numerical 
problems. 

It seems that an examination could easily be arranged consist- 
ing of two parts — one using no aids, based upon the funda- 
mentals, work to be handed in at end of a certain specified time 
or if finished at any time before. The other part to be done with 
any available help as text, data, etc. 

I do not think this is catering to the thought so frequently ex- 
pressed that we " pamper " the students and make easy the work 
and graduate pupils on the lowest terms possible. 

I think it would be emphasizing the importance of the funda- 
mentals, just as we have the old fundamental arithmetical tables, 
and at the same time be giving freedom to show skill in the 
use of the tools used in the practical applications of these 
fundamentals. 
High School, 

Frankfort, N. Y. 



